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D.E. Meeroff, P.D. Scarlatos, and M. Arockiasamy

Potential Impact

In the science, technology, engineering, and mathematics (STEM) fields, there is an increasing emphasis being placed on developing analytical skills to be able to communicate effectively and to acquire life-long skills that permit continuous adaptation to real world problems. In engineering, the typical teaching environment is heavily focused on the technical content and computational skills; however, after graduation, engineers are evaluated on their professional judgment, which is expressed in the quality of written and oral communication skills. Even the most dedicated college faculty, like those in the Department of Civil, Environmental & Geomatics Engineering at Florida Atlantic University, are finding that their students are struggling with their communication skills. Not only is this a key component for success in their careers, but it is one of the key educational outcomes for the degree program (see below).
Traditionally, engineers are strong in analytical skills, mathematics, computation, and problem solving. Stereotypically, engineers are not known for their writing abilities. In ENV3001, students were asked to write a brief statement as to why they wanted to become engineers. An alarming number responded, “because I am not good at writing.” This, in addition to nearly a decade of empirical evidence, has us convinced that our traditional approach is of little value in helping to guide student progress in writing. At the senior level, students taking the Civil Engineering Design capstone sequence are required to produce technical reports and design documents, but since we rely on only one or two writing courses in the freshman year, the students are not exposed to a continuing emphasis on writing skills. This obvious disconnect that occurs in the sophomore and junior years must be addressed so that students will have continuous practice in sharpening their communication skills. We think that the best way to address this shortcoming is to improve the writing component of our 3000-level laboratory courses. In the past, these classes required report writing in both team and individual format, often with oral presentations. However, we find that student performance does not improve over time using this approach. Therefore, we need to develop a rubric and other assessment tools that will effectively provide feedback on format, professionalism, and content, as well as to pinpoint weaknesses that must be addressed. We also need to provide students with the opportunity to review, edit, and revise their submittals.
General Description of the Program

The mission of the FAU Department of Civil, Environmental & Geomatics Engineering is to serve the technological needs of society, especially with regards to the constructed environment in southeast Florida. The Department has a current enrollment of nearly 600 students, and a total of 17 faculty members. The key educational outcomes of the Civil Engineering Bachelor of Science degree program at Florida Atlantic University include the following:

i. An ability to uphold professional and ethical responsibility;

ii. A working knowledge of fundamentals, engineering tools, and experimental methodologies. 

iii. An understanding of the social, economic, and political contexts in which civil engineers must function;

iv. An ability to plan and execute a civil engineering design to meet an identified need;

v. An ability to function on multi-disciplinary teams. Graduates will be able to function effectively on teams using their knowledge of team dynamics, team communication, social norms, and conflict management. 

vi. An ability to communicate effectively. Graduates will be able to communicate their ideas and results to diverse audiences using their knowledge of written, oral, and graphical communication;

vii. A proficiency in the five major areas of Civil Engineering: Water Resources/Environmental, Geotechnical, Structural, and Transportation;

viii. An appreciation for infrastructure planning and sustainability; and

ix. An ability to obtain professional employment.

The core of the civil engineering undergraduate program is the 3000-level laboratory sequence, which includes four required laboratory courses: Civil Engineering Materials (CGNC3501); Environmental Engineering and Science (ENV3001), Soil Mechanics (CEG3011), and Applied Hydraulics (CWR3201). All undergraduate students in the major are required to pass these classes in order to graduate. Each of these courses has a heavy laboratory component in which students are required to write detailed technical engineering reports similar to those that they would need to produce in the professional environment.  Therefore, there is strong motivation to produce engineers with strong communication skills, particularly in writing. In this proposed study, we will focus our attention on outcomes v and vi. 

Project Objectives

1. Clearly define the goals and guidelines for integrating writing within the program.

2. Develop a general report writing rubric that will allow for consistent assessment of writing across the program.

3. Develop a teaching module to present in each of the core laboratory courses to emphasize writing (format and content) and the consistent assessment of writing across the program.

4. Develop a training module for core faculty and teaching assistants that will define minimum acceptable levels of writing format and content and will improve evaluation and assessment of writing.

5. Evaluate the effectiveness of these new WAC measures in the classroom as compared to previous versions of the same course.

Project Plan

The cornerstone courses of the sophomore and junior level include: Civil Engineering Materials (CGNC3501); Environmental Engineering and Science (ENV3001), and Applied Hydraulics (CWR3201). The three participants in this grant application are the lead instructors of these three courses. These key faculty members will meet prior to the beginning of the semester (July-August) to define consistent writing guidelines and clearly state the objectives in the course syllabi. Next, a rubric and assessment tool will be developed (July-August), along with a teaching module to clearly communicate what is expected of each student in terms of format and content. Adequate opportunities will be provided for editing and revision in writing assignments. A training module will be developed with the assistance of the University Center for Excellence in Writing (UCEW) to provide consistency in evaluation and assessment of student performance and to provide effective feedback. The performance of these new measures will be evaluated after implementation to determine if any positive impacts on writing abilities can be documented.
Assessment Strategy

All student submittals will be collected from each of the three participating courses, and these will be compared to samples from previous semester(s) work, where available. In addition, for accreditation purposes, data is collected (each time the courses are taught) pertaining to student perception of performance, instructor perception of performance, and objective evaluation of performance on course objectives and outcomes (see appendix 1 and 2). Focusing on educational outcomes v and vi, we will compare the current semester scores to those of previous semesters, going back 6 years in some instances. Empirical evidence from instructor/teaching assistant experience will also be collected. 
Team Members

The core faculty include D.E. Meeroff (Principle Investigator and instructor for ENV3001), P.D. Scarlatos (Department Chair and instructor for CWR3201), and M. Arockiasamy (instructor for CGNC3501), as well as the teaching assistants. Whenever possible, these faculty members will collaborate with Jeff Galin and the University Center for Excellence in Writing.
Schedule

Assuming the project begins in Fall 2010, it is proposed to have a preliminary kick-off meeting in July. Follow-up meetings will be conducted in July-August to enable faculty to refine the rubric (see appendix 3) and scoring system. Additional meetings will be conducted with the UCEW to assist in developing teaching/training modules. Training meetings will be conducted for the TAs in the first two weeks of the semester. To coordinate assessment, we will schedule a meeting after the first midterm, a meeting after the second midterm, and a final meeting during final exam week to evaluate the success of the program. It is envisioned that the results could be presented to the rest of the department faculty in the first departmental faculty meeting of the following semester. This schedule will be modified, as needed, to adapt to lessons learned.
Budget

· D.E. Meeroff summer stipend of $1500 to direct the project
· M. Arockiasamy summer stipend of $500
Commitment to Writing a Report

In spring 2011, the participants will write a report summarizing the findings with respect to any measurable progress in writing skills using these new methods. We also intend to share our lessons learned with the University Center for Excellence in Writing for continuous improvement of the program. Dr. Meeroff will publish the results in a scholarly paper to present at the American Society of Engineering Educators Annual Conference.
Signature of Department Chair
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Appendix 1. Sample of Assessment Survey Data
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Appendix 2. Sample of course assessment data
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1.

       

Ability to understand the chemistry, 

biological, ecological, and physical concepts 

necessary to analyze basic environmental 

engineering problems. (a, b, c, e, f, h, k)

Tests 1 through 3

HW 2,3,4,5

Minute papers

Lab reports 1-3

Field trip reports 1-2

3.35

3.79

3.88

2.

       

Ability to understand the processes of 

pollutant transport and ability to apply mass 

balance to determine pollutant concentrations in 

space and time (a, b, e, f, h, k)

Tests 1 through 3

HW 2,3,4,5

Minute papers

3.35

4.03

3.94

3.

       

Ability to understand the important local, 

regional, and global problems as they relate to air 

pollution, solid waste management, and water 

quality (b, e, f, h, j)

Tests 1 through 3

HW 4,5

Minute papers

Lab reports 1-3

Field trip reports 1-2

3.53

3.91

3.96

4.

       

Ability to understand the process of 

environmental management, including pertinent 

laws and regulations (e, f, h, j, k)

Tests 1 through 3

HW 2

Minute papers

3.45

3.69

3.59

5.

       

Ability to communicate effectively about 

issues in environmental engineering (d, e, f, g, i)

HW1

Minute papers

Lab reports 1-3

Field trip reports 1-2

3.43

3.75

4.00

Spring 2010

PRE-Averages (2004-2009)



Appendix 2. Sample Laboratory Rubric
[image: image4.emf]   5.0  4.0  3.0  2.0  1.0      Title Page    Contains  informative title,  names, date, course   number and course  name , teacher,  experiment number,   and  key words  Missing one item,  except title or  names  Missing two items,  except title or  names  Missing more than  two items, or title  or names,  or title  merely restates the  handout  No title page      Descriptive    Titles should be informative, have less than 15 words, should not restate the title of the handout, and 5 - 6 key  words should be listed at the bottom of the page       Includes date  and names  Onl y those names on the title page will get credit for participating   Must include the date of the experiment and the date of the submittal  (see Title page above)      Table of  Contents    Contains a list of  headings for all  essential elements  with page numbers  Form atting error or  one missing  element  Formatting error  and one missing  element  Formatting error  and more than one  missing element  No table of  contents included      List of  Figures          List of Tables    List of all tables and  figures (separately)  with page numbers   Combined table or  one missing  figure/table  Combined table  and/or missing few  figures/tables  Combined table  and/or missing  several  figures/tables  No lists included      Executive  Summary      Stand alone (<1 page  and 3 paragraphs)  abstract with all  essential eleme nts  Too long or too  short or missing  one of the essential  elements  Too long or too  short and missing  one of the essential  elements  Too long or too  short and missing  more than one of  the essential  elements  No summary  included      ¶1  –  Intro  Brief synopsis of t he topic, purpose of experiment, all objectives clearly stated      ¶2  –  Methods  Brief description of how each of the objectives will be tested      ¶3  –  Major  Findings  Brief summary of major findings and conclusions including  specific data results  that directly a ddress each of the  stated objectives      Introduction      Defines scope, refers  to pertinent  literature, ends with  objectives  Gives a correct  purpose with some  framework  Declares a purpose  that is correct,  weak discussion of  the topic  Purpose is  incorrect,  disc ussion merely  copied from  handout  No introduction  included      Define scope  Provides a brief synopsis of the essential background to understand the topic, clearly explains the main  concepts, educates by providing context, reviews the pertinent literature, and  addresses the purpose of the  experiment      Refers to  literature  A minimum of 5 references are required, of these 3 must be peer - reviewed (book or journal publication) only 2  may be from websites, always paraphrase (avoid direct quotes) in the text,  cite sou rces  ( author year )      Ends with  objectives  States the hypothesis clearly (mention s  the anticipated outcomes) and finishes with the objectives of the  experiment and how the experiment will address those objectives      Methodology      Detailed step - by - step descript ion of  procedures and  QA/QC, labeled  diagrams or photos  of equipment and  materials used  Step - by - step  description that  misses not more  than one key detail,  diagrams/drawings  are not labeled  Step - by - step  description that  misses not more  than two key  details;  equipment  only mentioned   Description lacks  more than two key  details; no mention  of equipment used  to carry out the  experiment  No methodology or  merely copied from  handout      Experimental  setup  Sketch the setup (include details, dimensions, or photos), lis t the order in which the steps were performed (do  not copy the handout because things change sometimes), describe how experimental groups differ from the  controls      Measurements  and Analytical  Methods  What was recorded? How was data collected?    Describe s  st atistics used, describe s   quality assurance/quality  control procedures ( QA/QC  )  


[image: image5.emf] 5.0  4.0  3.0  2.0  1.0      Results and  Discussion    C alculations  are  c orrect   and  clearly  shown, Figures  display data correctly,  all varia bles labeled ,  units are correct  and  consistent  Calculations  contain few errors  in units or math,  Figures correct,  variables  unlabeled,  and  units are correct   and consistent  Calculations  contain errors in  units or math,  Figures correct. No  labels or legend,   and units are  correct  and  consistent  Math not shown.  Figures and tables  display data  incorrectly,  and  units are correct   and consistent  No results  presented, no  discussion of  trends, no  tables/figures  included, or weak  data analysis       Data  and  Interpretatio n  Describe s  how data was collected and analyzed .  Calcs must be correctly done .  Discuss each figure, table, sketch,  or photo included in the text and refer to each one, state observations.  At least one sample c alc ulation included in  the text. Observations a nd trends discussed,  Did the data correspond to what you expected? Why or why not?  Did the data correspond to what other people found? (use citations here). If no, why do you think it happened?  Present a new hypothesis. If yes, are there other factors that  may have caused this outcome?      Tables and  figure  Present observations and results in graphical, tabular, or sketch format, follow all rules for tables/figures  format ,  include proper units and labels, raw data goes in appendix, tables/figures are numbered  independently, all  mentioned in the text      Analysis  Discussion of correlations, trends, errors, or outliers observed   J ustify statements with results from statistical analysis   C learly state if your hypothesis was supported or not by the observed data      Discus sion  questions  Each worth one point apiece, answered after the results and discussion section , but before the conclusions section      Conclusions      Summary of major  findings, uses data to  support results of  hypothesis testing,  discusses errors,  addresses broa der  impacts  Missing one item,  except summary of  major findings with  data to support  Missing two items,  except summary of  major findings with  data to support  Missing more than  two items  Poorly written  conclusion       Hypothesis  testing  Restate the hypothesis,  support or refute it, and explain the role of the experiment and the data collected in  making your decision      Supporting  evidence  State the major findings and u se  collected  data as evidence to support  your findings   S ummary is logically arrived to from  colle cted  data and prior knowledge      Error  discussion  Identi fy  sources of error and explains effect on results   Provide t houghtful questions  and  suggestions  to improve quality of results      Broader  impacts  The experiment is made meaningful by discussion of its scie ntific or societal implications.    Did the findings stimulate other questions for further research?       References      Minimum  of  5  references cited   Including 3 peer - reviewed sources and  no more than 2  internet sources   Only 4 references  cited or 3 internet  sou rces or only 2  peer - reviewed  sources  Only 3 references  cited or 3 internet  sources or only 1  peer - reviewed  sources  Only 1 - 2 references  cited or no peer - reviewed sources  No references      A ppendix    Raw data  &  photos  correctly arranged  and labeled, the first  pa ge of each  citation  is included  Missing one item,  except raw data  Missing two items,  except raw data  Missing more than  two items  No appendix      Writing  Style    1 - inch margins ,   1.5 - spaced ,   11 pt Times or Arial  font,   Block justification ,   Spell/Grammar  checked ,   Clear, concise ,  &  free  of ambiguity  Spelling checked,  and grammar  checked, but not  clear, concise, or  free of ambiguity    Minor spelling or  grammar errors,  but not clear,  concise, or free of  ambiguity    Spelling or  grammar errors  throughout  Failed to respect  1 - inch margins,   1.5 - spaced, Times  or Arial 11 pt. font,  or block  justification    


Syllabus: Applied Hydraulics

	INSTRUCTOR


	Dr. Panagiotis (Pete) D. Scarlatos, Chair & Professor of Civil Engineering

Office: Room 204, Bldg. EG36

Office Hours: Monday & Wednesday: 11:00 AM to 12 Noon & 2:00 PM to 4:00 PM

Telephone: 561-297-0466

E-mail: scarlatos@civil.fau.edu

	COURSE DESCRIPTION (including prerequisites):
	Applied Hydraulics (CWRC 3201) 4 credits.

Prerequisites: MAP 2302, EGM 3524 or EOC 3150.  
Fundamental properties of incompressible fluids; hydrostatics and fluid motion in closed conduits and open channels; potential flow; boundary layers; preliminary design of hydraulic structures. Laboratory included.



	TEXTBOOK & OTHER REQUIRED MATERIALS
	1. “Fundamentals of Hydraulic Engineering Systems” by Robert J. Houghtalen, 
      A. Osman Akan & Ned H.C. Hwang, .Prentice Hall, 4th Edition.
2. “Essentials of Fluid Mechanics: Fundamentals and Applications” by John M. 
      Cimbala & Yunus A. Cengel, McGraw Hill, DVD Edition.
3.  EPANET at http://www.epa.gov/NRMRL/wswrd/dw/epanet.html

4.  HEC-RAS at http://www.hec.usace.army.mil/software/hec-ras/
5.  Lecture Notes & Laboratory Manual.


	TOPICS
	    1.  Fluid properties; density, viscosity, surface tension, elasticity.

    2.  Absolute and gage pressure; Manometers; Hydrostatic pressure.

    3.  Hydrostatic forces; Buoyancy; Dimensional analysis and similitude.

    4.  Characteristics of pipe flow; Reynolds number.

    5.  Energy and pressure head; Frictional losses.

    6.  Empirical formulas for frictional energy loss; Local energy losses.

    7.  Pipelines and pipe networks; Pipe cavitation.

    8.  Unsteady flow in pipes; Hydraulic hammer.

    9.  Water pumps; Centrifugal pumps; Propeller pumps.

  10.  Computer simulation of pipe network systems (EPANET).

  11.  Open channel flow; Classification of flows; Froude number. 

  12.  Uniform flow; Manning’s equation; Chezy’s formula.

  13.  Hydraulically efficient channels; Specific energy; Alternate flow depths.

  13.  Hydraulic jump; Conjugate flow depths.

  15. Gradually varied flows; Classification of surface profiles.

  16.  Computer simulation of open channel flows (HEC-RAS).

  17   Reservoirs; Gravity and arched dams; Dam appurtenances; Weirs.

  18.  Hydraulic measurements; Pitot tubes; Venturi meters; Parshall flumes.



	COURSE OBJECTIVES (what we will do in this class):
	I. Introduce students to the fundamental concepts of fluid properties hydrostatics, fluid flow in closed conduits and open channels, and basic hydraulic structures.

II. Establish student’s understanding of fundamental principles applied in the 

    analysis, design, modeling and operation of hydraulic systems. 

III. Develop students’ ability to solve problems involving mass continuity,
    momentum and energy balances. 

IV. Develop student’s ability to relate theory in hydraulic engineering to real
    life applications. 

V. Prepare students for engineering work in design and management of

    hydraulic systems.



	COURSE OUTCOMES & RELATIONSHIP TO ABET a-k OBJECTIVES (what we expect you to learn):
	A. Ability to understand and use the various units of measure and basic fluid mechanics concepts to analyze incompressible fluids at rest or in motion (a,b,c,d,e,f).
B.  Ability to analyze and solve problems involving hydrostatic pressure and buoyancy forces (a,b,d,f,g,h,i).

C.  Ability to understand and apply integrated mass continuity and energy/ momentum balance equations to analyze, model and solve problems involving water movement in pressurized pipe systems (a,b,c,d,e,f,g)
D.  Ability to understand and apply mass balance and momentum equations to analyze, model and solve problems involving water motion in open channels (a,b,c,d,e,f).

E.  Ability to understand, apply and communicate hydraulic principles to design and model simple hydraulic systems and structures (c,d,e,f,g,h,I,k).



	CONRIBUTION TO PROGRAM CURRICULUM
	Teaching students the fundamentals of hydraulics, hydrostatics and water flow mechanisms in closed conduits and open channels and to prepare them for the Hydrologic Engineering course (CWR-4202), in accordance with program Outcomes 2 and 7.

	RELATIONSHIP TO CIVIL ENGINEERING PROGRAM OUTCOMES
	Outcome 1: An understanding of professional and ethical responsibility.

Outcome 2: A working knowledge of fundamentals, engineering tools, and experimental methodologies.

Outcome 3: An understanding of the social, economic, and political contexts in which engineers must function.

Outcome 4: An ability to plan and execute an engineering design to meet an identified need.

Outcome 5: An ability to function on multi-disciplinary teams.

Outcome 6: An ability to communicate effectively.

Outcome 7: Graduates will have proficiency in the following areas of civil engineering: (i) structural engineering, (ii) transportation engineering, (iii) geotechnical engineering, (iv) water resources, and (v) environmental engineering.

Outcome 8: Graduates will have an adequate appreciation for the role of civil engineering in infrastructure planning and sustainability including safety, risk assessment, and hazard mitigation.

Outcome 9: Graduates will be successful in finding professional employment and/or pursuing further academic studies.
	High

High

Low

Medium

High

High

High

Medium

Medium

	COURSE SCHEDULE AND APPROACH
	The class meets for two 1-hour and 20-minutes lectures per week, plus a 2-hour & 20-minutes lab once per week.  Homework assignments are given weekly, on the average.  Five laboratory reports are required as per Lab Schedule. One lab report is orally presented (using MS PowerPoint) during the last Lab session. Examinations consist of a midterm and a final exam.




	ADDITIONAL SUGGESTED MATERIALS
	1) Brater, E.F. & King, H.W., 1976. “Handbook of Hydraulics – For the Solution of Hydraulic Engineering Problems”, 6th Edition, McGraw-Hill, New York, New York.

2) Chadwick, A. & Morfett, J., 1993. “Hydraulics in Civil and Environmental Engineering”, 2nd Edition, E & FN Spon, London, U.K.

3) Chaudhry, M.H., 1993. “Open-Channel Flow”, Prentice Hall, Englewood Cliffs, New Jersey.

4) Chow, V.T., 1959. “Open-Channel Hydraulics” McGraw-Hill, New York,    New York.
5) Crow, C.T., Elger, D.F. & Roberson, J.A., 2005. “Engineering Fluid Mechanics”, 8th Edition, Wiley.
6) Dake, J.M.K., 1972. “Essentials of Engineering Hydraulics”, MacMillan, New York, New York.

7) Franzini, J.B. & Finnemore, E.J., 1997. “Fluid Mechanics with Engineering Applications”, 9th Edition, McGraw-Hill, New York, New York.

8) French, R.H., 1985. “Open-Channel Hydraulics”, McGraw-Hill, New York, New York.

9) Henderson, F.M., 1966. “Open Channel Flow”, MacMillan, New York, New York.

10) Jain, S.C., 2001. “Open-Channel Flow”, John Wiley & Sons, New York, New York.

11) King, H.W., Wisler, C.O. & Woodburn, J.G., 1948. “Hydraulics”, 5th Edition, John Wiley & Sons, New York, New York.

12) Liggett, J.A. & Caughey, D.A., 1999. “Fluid Mechanics – An Interactive Text” Version 1.1, ASCE Press, New York, New York.
13) Munson, B.R., Young, D.F. & Okiishi, T.H., 2002. “Fundamentals of Fluid Mechanics”, 4th Edition, Wiley.
14) Novak, P.A., Moffat, I.B., Nalluri, C. & Narayanan, R., 1996. “Hydraulic Structures”, Chapman & Hall, London, U.K.

15) Robertson, J.A., Cassidy, J.J. & Chaudhry, M.H., 1998. “Hydraulic Engineering” 2nd Edition, John Wiley & Sons, New York, NY.

16) Rouse, H., 1978. “Elementary Mechanics of Fluids”, Dover, New York, New York.

17) Sturm, T.W., 2001. “Open Channel Hydraulics”, McGraw-Hill, New York, New York.

18) Townson, J.M., 1991. “Free-Surface Hydraulics”, Unwin Hyman, London, U.K.

19) Walski, T.M., Chase, D.V. & Dragan, A.S., 2001. “Water Distribution Systems”, Haestad Press, Waterbury, Connecticut. 

20) Wurbs, R.A. & James, W.P., 2002. “Water Resources Engineering”, Prentice Hall, Upper Saddle River, New Jersey.



	Lecture Schedule

(This is a tentative schedule of topics to be covered.)

	Mon & Wed - 8:00 AM to 9:20 AM

Classroom GS 116

	Date:
	Topic

	Mon Jan 11
Wed Jan 13

Fri Jan 15
	Introduction; Fluid properties, Units; Definitions.

Density, viscosity, surface tension, elasticity.
***Last day to drop/add classes without consequences***

	Mon Jan 18

Wed Jan 21
	**M.L. King Holiday**

Absolute and gage pressure; Manometers; Hydrostatic pressure.

	Mon Jan 25
Wed Jan 27
	Hydrostatic forces; Buoyancy; Dimensional analysis and similitude.
Characteristics of pipe flow; Reynolds Number; Energy head; Frictional losses.

	Mon Feb 01
Wed Feb 03
	Empirical formulas for frictional energy loss; Local energy losses.

Pipelines and pipe networking.

	Mon Feb 08

Mon Feb 08
Wed Feb 10
	***Last day for withdrawal/drop receiving a 25% tuition adjustment***

Unsteady flow in pipes; Hydraulic hammer.

Computer simulation of pipe network systems.

	Mon Feb 15
Wed Feb 17
	Computer simulation of pipe network systems (EPANET).

Water pumps; Centrifugal pumps; Propeller pumps; Jet pumps.

	Mon Feb 22
Wed Feb 24
	Open channel flow; Classification of flows; Uniform flow.

Hydraulic efficiency; Specific energy; Alternate depths 

	Mon Mar 01

Wed Mar 03

Fri Mar 05
	*Mid-Term Exam*

Channels of variable width and depth. 

***Last day for withdrawal/drop without receiving an “F”***

	Mon Mar 08

Wed Mar 10
	**Spring Break**

**Spring Break**

	Mon Mar 15 
Wed Mar 17
	Hydraulic jump; Specific force; Sequent depths.

Gradually varied flow.

	Mon Mar 22
Wed Mar 24
	Classification of surface profiles.

Computation of water surface profiles.

	Mon Mar 29
Wed Mar 31
	Computer modeling; HEC-RAS.

HEC-RAS Applications.

	Mon Apr 05

Wed Apr 07
	Rapidly varying flow; Surge wave.

Differential form of: conservation of mass and momentum equations.

	Mon Apr12
Wed Apr 14
	Potential flows; Potential and streamline functions.

Boundary layer; Laminar sub-layer; No-slip condition.

	Mon Apr 19 
Wed Apr 21
	Velocity profiles.

Reservoirs; Gravity and arched dams; Dam appurtenances; Weirs.

	Mon Apr 26

Wed Apr 28
	Hydraulic measurements: Pitot tubes; Venturi meters; Weirs; Parshall flumes.
Summary, review

	Wed May 05
	**Final Exam** 7:45 AM to 10:45 AM


	Lab Schedule

(This is a tentative schedule of topics to be covered.)

	Monday -  2:00 PM to 4:20 PM

Laboratory EG 152 or FL 423

	Week of:
	Topic
	Location

	Mon Jan 11
	Laboratory Procedures & Safety, Lab Reports.
	Hydraulics/Fluids Lab

	Mon Jan 25
	Density and Viscosity Measurements. 
	Hydraulics/Fluids Lab

	Mon Feb 01
	Pressure Measurements; Manometers. (Lab Report #1).
	Hydraulics/Fluids Lab

	Mon Feb 08
	Fluid Circuit System; Pipe Flow.
	Hydraulics/Fluids Lab

	Mon Feb 15
	Fluid Circuit System; Pipe Flow. (Lab Report #2).
	Hydraulics/Fluids Lab

	Mon Feb 22
	Computer Simulation (EPANET).
	Computer Lab

	Mon Mar 01
	Computer Simulation (EPANET) (Lab Report #3) .
	Computer Lab

	Mon Mar 15
	Open Channel; Normal & Critical Depths.
	Hydraulics/Fluids Lab

	Mon Mar 22
	Open Channel; Hydraulic Jump (Lab Report #4).
	Hydraulics/Fluids Lab

	Mon Mar 29
	Computer Simulation HEC-RAS
	Computer Lab

	Mon Apr 05
	Computer Simulation HEC-RAS
	Computer Lab

	Mon Apr 12
	Computer Simulation HEC-RAS
	Computer Lab

	Mon Apr 19
	Computer Simulation or Field Trip
	Computer Lab or TBA

	Mon Apr 26
	Oral Presentations/Discussions – (Lab Report #5)
	Computer Lab


	COURSE POLICY
	· A personal Homework (HW) Envelope will be provided to every student at the beginning of the semester. HW will be assigned every Wednesday at the end of the lecture. HW will be only submitted within the HW Envelope every Monday in class before 8:05 AM. The HW Envelopes will only be returned to the students every Wednesday in class before 8:05 AM. No HW will be accepted after the deadline or without the personally assigned envelope. The only exemption is medical emergency with Doctor’s notice. 
· All HW and other Reports must be submitted in a professional manner. Sloppy work will be returned with no grade! 
· Exams and quizzes will be cumulative relevant to the course syllabus. You are expected to keep up with the course material. Class attendance is very important; some of the material is not covered explicitly in the textbooks. The University grade system will be applied for the final letter grade.
· Examination questions will be a compilation of class lectures, lecture notes, homework assignments, assigned course text book and solved problems from the text book.
· Plagiarism and cheating of any form in the assignments, examinations and projects is totally not acceptable: 
       http://wise.fau.edu/regulations/chapter4/index.php     

· Laboratory reports will be typed and presented in a professional manner. Laboratory project presentation will be in PowerPoint and presented in a professional manner (as per TA’s instructions)
· Cell phones should have the ringers turned off as of courtesy to the instructor and your fellow classmates. During the lecture all no laptop computers are allowed unless it is authorized by the instructor.
               

	UNIVERSITY POLICY
	· Pertinent University instructional policies may be found at:

        http://www.fau.edu/provost/files/2007facultyhandbook.doc#teaching 

· In compliance with the Americans with Disabilities Act, students who require special accommodations, due to a disability, must register with the Office for Students with Disabilities (OSD) located in Boca Raton campus, SU 133 (561) 297-3880 and follow all OSD procedures.




Syllabus Civil Engineering Materials
	Instructor:
	 M. Arockiasamy, Ph.D., P.E.

Class period: M & W 12:00 – 12:50 AM - Room : GN 102 

Lab. Section I :Wednesday 2:00 - 4:20 PM - EG 152 & GS 108

Lab.  Section II : Monday 2:00 - 4:20 PM - EG 152 & FL 409

Office: 215 EG, Office Hours: 8:00 AM -10:00 A.M Monday and Wednesday Telephone: 561-297-3434, E-mail: rocky@civil.fau.edu


	Course Description (including prerequisites):
	Civil Engineering Materials (CGNC 3501) 3 credits

Prerequisites: Strength of Materials EGM 3524 or EOC 3150 or CGN 4930

Aggregates; concrete and other cementitious materials-properties of concrete, design of mix proportioning; wood and wood products- durability, mechanical properties and allowable values; iron and steel; bituminous materials and mixtures; soils; fiber composites. Laboratory included


	Course Objectives (what we will do in this class):
	A. Introduce students to the basic mechanistic properties of engineering materials and environmental influences.

B. Establish students’ understanding of the characteristics of materials used in civil and construction engineering.

C. Develop the students’ ability for identifying the effects of material variability.

D. Prepare students to understand the importance of laboratory testing as an essential part of the evaluation of the civil engineering materials.



	Course Outcomes (what we expect you to learn):
	I. Ability to understand the basic characteristics and performance of engineering materials used in civil engineering  construction.
II. Ability to  relate the properties of engineering materials to development, design and building of safe, economical and durable structures.
III. Ability to select materials   required for civil engineers  for performing design, construction and maintenance tasks. 
IV. To prepare technical reports of standard laboratory tests 
V. Ability to critically   evaluate  the test data for behavior performance  of engineering materials.


	Textbook and Other Required Materials:


	Civil Engineering Materials, Shan Somayaji, Prentice-Hall, Inc., 1995

ISBN 0-13-083906-X Handouts provided by instructor.



	Recommended Optional Materials:
	1. M.S.Mamlouk and J.P. ZaniewskiMaterials for Civil and Construction Engineers, Addison-Wesley, 1999

2. K. N. Derucher, G. P. Korfiatis and A. S. Ezeldin, Materials for Civil & Highway Engineers, 4th Edition, Prentice Hall, 1998

3. J.M.Illston, Construction Materials, E &FN Spon

4. E. Allen, Fundamentals of Building Construction-Materials and Methods, 3rd Edition, John Wiley and Sons, 1999

5. H.N.Atkins, Highway Materials, Soils and Concretes, 4th Edition, Prentice-Hall, 2003.



	University Policies:
	Pertinent University policies are attached. It is your responsibility to be familiar with them.




	Lecture Schedule

(This is an approximate schedule of topics to be covered)

	Week of
	Topic

	August 27
	Introduction ; Materials and methods; Properties of engineering materials; Aggregates; Types of aggregates

	September 3
	LABOR DAY 

	September 5
	Properties of aggregates; Testing; Concrete; Types of cement; Portland cement

	September 10
	Properties of concrete; Durability; Mix design; Admixtures; Other cementitious materials; Testing

	September 17
	Masonry units; Mortar, grout and plaster; Masonry construction

	September 24
	Properties of masonry; Reinforced masonry

	October 1
	Mix proportioning; Testing

	October 8
	Bituminous materials and mixtures; Petroleum asphalts; Properties of asphalt; Asphalt grades; Asphalt concrete; Asphalt pavement; Testing and Case studies

	October 15
	Wood and wood products; Types of wood; Physical properties; Shrinkage and seasoning 

	October 22
	Treatment and durability of wood; Lumber sizes and grading; Mechanical properties; Wood products; Creep; Wood construction; Testing

	October 29 
	Iron and steel; Cast iron and wrought iron; Steel products; Properties of steel; Structural steel-grades and types 

	November 5
	Reinforcing steel; Welded wire fabric; Epoxy coated reinforcing steel 

	November 12
	VETERAN’s DAY

	November 14
	Composites; Microscopic composites; Civil engineering applications; Testing; Soils; Types of soil; 

	November 26
	Soil classification systems Constituent properties of soil; Particle size; Moisture content; Void ratio; Porosity; Specific gravity; Uses of soil and Case studies Macroscopic composites- plain Portland cement concrete, reinforced Portland cement concrete, asphalt concrete, engineered wood 

	December 3
	Environmental considerations in construction and REVIEW

	December 7
	FINAL EXAM – 10:30 am – 1:00 pm


	Lab Schedule for Section I 

Room EG 152/GS 108

(This is an approximate schedule of laboratory sessions. Sessions are normally scheduled

for Wednesdays from 2:00 – 4:20 pm. On occasions this may change)

	Period
	Topic
	Location

	August 29
	Introduction, Laboratory procedures and safety, Writing laboratory reports
	GS 108

	September 5
	Properties of engineering materials; Aggregates; Types of Aggregates
	GS 108

	September 12
	Sieve analysis of fine aggregates
	EG 152

	September 26
	Slump test of Portland cement concrete and casting of concrete cylinders.
	EG 152

	September 26
	Modulus of rupture of brick.
	EG 152

	October 3
	Midterm Examination I 
	GS 108

	October 10
	Compressive strength of brick.
	EG 152

	October 17
	Field trip to FDOT Materials Lab and Guest lecture on Bituminous materials and mixtures; Petroleum asphalts; Properties of asphalt; Asphalt grades; Asphalt concrete; Asphalt pavement, Testing and Case studies 


	FDOT District Materials Lab

14200 West State Road, Davie

	October 24
	Compression test of concrete cylinders and Modulus of elasticity and stress-strain curve of concrete.
	EG 152

	October 31
	Splitting tensile strength of concrete ; Compressive strength of wood parallel to grain, 
	EG 152

	November 7
	Midterm Examination II 
	GS 102

	November 14
	Modulus of rupture of lumber
	EG 152

	November 15
	Tension test of steel


	EG 152

	November 29
	Make-up Lab
	EG 152

	December 7
	FINAL EXAM – 10:30 am – 1:00 pm
	GN 102


	Lab Schedule for Section II 

Room EG 152/FL 409

(This is an approximate schedule of laboratory sessions. Sessions are normally scheduled

for Mondays from 2:00 – 4:20 pm. On occasions this may change)

	Period
	Topic
	Location

	August 27
	Introduction, Laboratory procedures and safety, Writing laboratory reports
	FL 409

	September 10
	Properties of engineering materials; Aggregates; Types of Aggregates
	FL 409

	September 17
	Sieve analysis of fine aggregates
	EG 152

	September 24
	Slump test of Portland cement concrete and casting of concrete cylinders.
	EG 152

	October 1
	Midterm Examination I 
	FL 409

	October 8
	Modulus of rupture of brick.
	EG 152

	October 15
	Compressive strength of brick.
	EG 152

	October 22
	Field trip to FDOT Materials Lab and Guest lecture on Bituminous materials and mixtures; Petroleum asphalts; Properties of asphalt; Asphalt grades; Asphalt concrete; Asphalt pavement, Testing and Case studies 


	FDOT District Materials Lab

14200 West State Road, Davie

	October 29 
	Compression test of concrete cylinders and Modulus of elasticity and stress-strain curve of concrete.
	EG 152

	November 5
	Midterm Examination II 
	FL 409

	November 19
	Splitting tensile strength of concrete ; Compressive strength of wood parallel to grain
	EG 152

	November 26
	Modulus of rupture of lumber
	EG 152

	December 3
	Tension test of steel and Make-up Lab


	EG 152

	December 7
	FINAL EXAM – 10:30 am – 1:00 pm
	GN 102


Syllabus Environmental Engineering and Science

	Instructor
	Dr. Daniel E. Meeroff                           Telephone: 561-297-3099, E-mail: dmeeroff@fau.edu
Class Time:  12:30 – 4:20 pm  T

                     12:30 – 1:50 pm  R
Office Hours:   2-3:30 W

	Course Description
	Environmental Science and Engineering  3 credits
Prerequisites: Chemistry for Engineers (or General Chemistry 1 with lab) and Strength of Materials  

	
	Physical, chemical, and microbiological components of environmental systems in science and engineering. Introduction to water quality management, air pollution control, solid waste management, pollution prevention techniques, and risk analysis. Laboratory and field trips included

	Textbook & other

Requirements
	•
Textbook: Masters, G.M. and Ela, W.P., Introduction to Environmental Engineering and Science, 3rd edition, Prentice Hall, 2007. ISBN 10:0-13-148193-2

•
Laboratory Manual

•
You are required to purchase an i>clicker remote through the bookstore for in-class participation by January 19, 2010. You are required to bring your i>clicker to each class (contact support@iclicker.com for any questions)

•
Handouts provided by instructor

•
Blackboard registration

Other useful references:

•    Davis, M.L. and Masten, S.J., Principles of Environmental Engineering and Science, McGraw Hill, 2003. ISBN#0-07-292186-2

•     Sawyer and McCarty, Chemistry for Environmental Engineering, Third Edition, McGraw-Hill, Inc., 1978

•     Cooper, C.D., Dietz, J.D., and Reinhart, D.R. Foundations in Environmental Engineering, Waveland Press. 2000.
•    Henry, J.G. and Heinke, G.W., Environmental Science and Engineering, 2nd Edition, Prentice Hall, 1996.

	Topics


	1. Units of Measurement
2. Mass/Energy Balances
3. Engineering Applications of Chemistry, Biology, Ecology, and Microbiology
4. Mathematics of Growth
5. Laws and Regulations
6. Engineering Risk Assessment

7. Water Pollution Control Management
8. Air Pollution and Pollutant Modeling
9. Global Environmental Problems 

10. Solid and Hazardous Waste Management

11. Environmental Management

	Course Objectives


	I. Present the fundamental concepts of chemistry, biology, ecology, and physics applied in environmental engineering.

II. Present the fundamental principles of mass and energy balance of natural and manmade environmental systems.

III. Relate theory to real life problems in the analysis of systems to improve environmental quality, including Streeter-Phelps and Gaussian plume modeling

IV. Expose students to the complex interaction between environmental problems and the needs of society. 

	Course Outcomes

& Relationship to ABET a –k outcomes
	A. Ability to understand the chemistry, biological, ecological, and physical concepts necessary to analyze basic environmental engineering problems. (a, b, c, e, f, h, k)

B. Ability to understand the processes of pollutant transport and ability to apply mass balance to determine pollutant concentrations in space and time (a, b, e, f, h, k)

C. Ability to understand the important local, regional, and global problems as they relate to air pollution, solid waste management, and water quality (b, e, f, h, j) 
D. Ability to understand the process of environmental management, including pertinent laws and regulations (e, f, h, j, k)
E. Ability to communicate effectively about issues in environmental engineering (d, e, f, g, i)

	Contribution to Program Curriculum
	Teaching students the principles of environmental engineering and preparing them for the water and wastewater engineering design course, in accordance with Program Outcomes 2, 3, 7, and 8.

	Relationship to Program Outcomes


	Outcome 1: An understanding of professional and ethical responsibility.
	H

	
	Outcome 2: A working knowledge of fundamentals, engineering tools, and experimental methodologies.  
	H

	
	Outcome 3: An understanding of the social, economic, and political contexts in which engineers must function.  
	H

	
	Outcome 4: An ability to plan and execute an engineering design to meet an identified need.  
	L

	
	Outcome 5: An ability to function on multi-disciplinary teams.  
	M

	
	Outcome 6: An ability to communicate effectively.  
	M

	
	Outcome 7: Graduates will have a proficiency in the following areas of civil engineering:  (a) structural engineering, (b) transportation engineering, (c) geotechnical engineering, and (d) water resources/environmental engineering.
	H

	
	Outcome 8: Graduates will have an appreciation for the role of civil engineering in infrastructure planning and sustainability, including hazard mitigation.
	H



	
	Outcome 9: Graduates will be successful in finding professional employment and/or pursuing further academic studies.
	H

	Approach
	The class meets for one 95-minute lecture per week plus one 195-minute lecture/lab session per week. Homework assignments are given weekly, typically. Lab demonstrations and field trips will be scheduled. Lab reports and trip reports are required. There are periodic minute papers given randomly, two term exams, and a final exam.

	Course Policy
	1. Cell phones and other electronic devices should have the ringers turned off as a courtesy to the instructor and your fellow classmates.
2. Exams will be given only at the scheduled times and places.  No make-ups, except in documented emergencies.  No one is exempt from the final examination.
3. Attendance to class is required. You are expected to attend and participate in all class sessions. Final grades will be reduced by one letter for every three (3) unexcused absences (as determined by the instructor).
4. You are expected to complete the assigned reading prior to the date indicated on the class schedule, to do all assignments, and to participate fully in group projects. 

5. Homework and other assignments are due at the beginning of class on the date indicated on the assignment sheet. Late assignments are not accepted. All assignments must be completed by strictly following the format given at the end of this syllabus. 
6. Consultation with your classmates on assignments is expected and encouraged; however representing the work of others as your own is unethical (see below). The instructor's duty is to pursue any reasonable allegation, taking action where appropriate, as described in www.fau.edu/ug-cat/academic.htm#irregular and the Florida Administrative Code. Be advised that the copying of material from the internet or any other written material is considered plagiarism and is also a breach of the University Honor Code.  

	university Policy
	Pertinent University instructional policies may be found on the FAU web site at http://www.fau.edu/academic/provost/facbook.htm#teaching. It is your responsibility to be familiar with them. A paper copy of the most pertinent of these policies is available from Jessica Meith in EG 214. In compliance with the Americans with Disabilities Act, students who require special accommodations, due to a disability, to properly execute coursework must register with the Office for Students with Disabilities, located in SU 133, 7-3880.


	Lecture Schedule

This is a tentative schedule of topics to be covered.



	Topic
	Assignment
	Assigned Reading

	Introduction; Units of Conversion 

Mass/Energy Balance 
	HW1

HW2
	1.2

1.3 to 1.4

	Lab Safety 
Chemical Processes
	HW3
	Lab Manual

2.1 to 2.5

	More Chemistry Review

Ecological/Biological Processes
	
	Handouts

	Exam #1 
Microbiological Processes & Epidemiology
	
	

	(Lab: pH and alkalinity)

Mathematics of Growth 
	
	3.1 to 3.5

	Laws and Regulations 
Engineering Risk Assessment
	HW4
	Handouts 
4.1 to 4.9

	(Lab: Petri dish) 
Water Pollution 
	
	5.1 to 5.5

	Principles of BOD 
Streeter-Phelps Pollutant Modeling 
	HW5


	5.5 to 5.7


	Global Environmental Problems

Air Pollution & Air Quality Engineering
	
	8.1 to 8.13
7.1 to 7.10

	(Field Trip 1) 
(Lab: COD/BOD)
	
	

	Exam #2
Point Source Gaussian Plume Model
	HW6
	7.11

	Solid Waste Management 
Hazardous Waste 
Ionizing Radiation 
	HW7
	9.1 to 9.14
6.6 to 6.9
2.6

	(Field Trip 2)
Remediation Technologies 
Soil/Groundwater Pollution
	
	5.8 to 5.17

	Design Process for Environmental Mgt.

Treatment Technologies
	
	Handouts

	FINAL EXAM


	
	


